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EXPLANATION OF PLATE I. 



GYPSY MOTH (Ocneria dispar. L.) 



Fig. I. — Female with the wings spread. 
2. — Female with the wings folded. 
3. — Male with the wings spread. 
4. — Male with the wings folded. 

5. — Pupa. 

6. — Caterpillar. 



'[ Full 



grown. 
7. — Caterpillar. ' 

8. — Cluster of eggs on bark. 

9. — Several eggs enlarged. 

10. — One egg greatly enlarged. 
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. THE GYPSY MOTH. 



To the Senate and Home of B&presentaiives of the CommonweaUh of 

Massachusetts. 

In presenting the report of the gypsy moth department of the 
State Board of Agriculture, in accordance with the provisions of 
chapter 210, Acts of 1891, the committee desires to call attention 
to the fact that this effort to exterminate the Ocneria dispar is the 
first attempt on a large scale ever made in this Commonwealth to 
destroy a species of insect, consequently there was no trustworthy 
experience to guide the work. As it was an imported insect, its 
habits and peculiarities in this country had to be ascertained 
before the most effective methods of destruction could be deter- 
mined. 

Much of the work that has been done may be considered as in a 
measure experimental. As we have become more familiar with 
the extent of the territory invaded by the moth, the magnitude of 
the task has become more apparent. When the Legislature made 
the first appropriation, it was supposed that the moth occupied but 
a small part of one town. Careful inquiry has shown that it 
infests thirty cities and towns. From our observations we have 
no doubt that it was in nearly every one of these localities in 1890, 
when the campaign of extermination was commenced. 

The field work during the past year has been in charge of E. H. 
Forbush, and Prof. C. H. Femald has been the entomological 
adviser of the committee. 

As experience has been gained, methods of attack have been 
changed. Comparatively little spraying with Paris green and 
water has been done the past year. This spraying is effectual in 
reducing the number of the caterpillars, but will not exterminate 
them, consequently it has been undertaken only in a few loc^ties, 
where but little work was done last year. 
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The destruction of eggs has been found to be an effectual method 
of eradication. This work must be done in the late summer, fall, 
winter and early spring. Dui-ing the caterpillar stage the insect 
has been extensively trapped by bands of burlap fastened around 
the infested trees. It has been ascertained that when the caterpillars 
are nearly full grown they seek shelter during the daytime, and if 
the holes in the trees are stopped up and the loose bark removed 
they resort to the burlaps, and can there be easily destroyed. 
These bands also furnish cover for the caterpillars during their 
transformation to the pupa stage. 

Much effort, involving a large expenditure, has been devoted to 
the inspection of territory outside the infested limit. Numerous 
letters have been received from different parts of the State and 
from adjoining States, to the effect that supposed gypsy moths had 
been found. These notices have in all cases led to an inspection 
of the suspected locality. The towns just outside those infested 
have also received some attention, but in no case has the gypsy 
moth been found outside of the limits reported last year. 

Last year the committee asked for an appropriation of $75,000, 
believing that sum was as much as could be economically expended, 
but experience has shown that the appropriation was much too 
small for the needs. It has been necessary to leave undone 
much that should have been done. We have been obliged to dis- 
charge many faithful, eflScient and experienced men, for want of 
money to pay their wages. We have learned that only such men 
as are above described are fit for the greater part of the work. 
There are certain kinds of work which can be performed by 
ordinary laborers, but to accomplish the most possible, a sufficient 
appropriation is needed to enable the committee to employ a large 
force of skilled men continuously throughout the year. At the 
time the appropriation for 1892 became available, in March last, 
the force was quite small, having been considerably reduced 
because of lack of means. Steps were immediately taken to 
get back the experienced men, but many had obtained permanent 
employment elsewhere. It was necessary to employ and train new 
men, and the work for several weeks could not be as effective as it 
would have been had experienced men been in service. A force 
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of two hundred and thirty men was set at work. These men 
became more and more valuable as they became acquainted with 
the territory infested and with the habits of the insect. But again 
in October we were obliged to discharge all but forty men. Should 
the committee again undertake to increase the force, they will 
probably have a similar experience. 

We desire to present to the Legislature the state of the problem 
and various plans for solving it, with an estimate of the cost of 
each class of work for the next year. There are large areas of 
woodland in the infested towns. There are points in these forested 
districts known to be infested. There are probably other points 
where colonies have been established, and possibly many such. 
The dense growth of the underbrush in this woodland, and the 
thick carpet of dead leaves on the ground, make perfect inspection 
almost impossible. Th^re are about four hundred acres of this 
woodland which will, if it is allowed to remain, continue to be an 
uncertain element in our problem. 

If the timber could be felled and burned on the ground during 
the winter and early spring, and the ground carefully burned over 
twice during the summer, that element would be eliminated. "We 
estimate the cost of this work at $125 per acre, or a total of 
$50,000 ; but we are confronted with the fact that most of the 
forest is situated in Medford, Maiden, Arlington, Melrose, Win- 
chester and Stoneham, and that much of it is valued for prospective 
parks. Its destruction would be considered a calamity by the 
inhabitants of these places. 

We believe that with sufficient means, and in several years' time, 
these forest lands can be cleared of moths without destroying the 
timber. To accomplish it all the underbrush and all the decayed 
and worthless trees must be cut and destroyed by fire, the ground 
burned over, and the whole carefully inspected at least twice each 
year. Burlaps must be placed wherever the moth appears or has 
been found previous to the clearing up. The latter plan will in the 
aggregate cost more than the former, but, as the work need not 
necessarily be all done at once, and as it could be done in connec- 
tion with the other work of the department, utilizing the time of the 
men in the winter and early spring, it may be the best plan to pursue. 
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"We estimate that there are 1,500 rods of field wall that should 
be taken down, cleaned of eggs, and rebuilt at a cost of $1.40 per 
rod, or a total of $2,100. There are also some heavy walls, 
built of small stones, and some thick bank walls which may be 
treated by burning all vegetation near them, so as to compel the 
caterpillars to crawl away from them for food, when they may be 
caught by burlapping the trees, and thus destroyed. 

In any case, enough money should be provided for thoroughly in- 
specting all the territory of the thirty infested towns and cities, and 
the towns immediately surrounding those in which the moths haye 
already been discovered. There should also be provided abundant 
means to burlap all the trees in the thickly infested region, and 
those in the vicinity of colonies of the moths that have been found 
in the outer towns that are not so thoroughly infested, and also to 
employ during the five months of the caterpillar season a sufficient 
force of men to examine the burlaps and kill the cateipillars once 
each day. To do this we estimate that at least one hundred 
experienced men should be permanently employed throughout the 
year, at an average of $2.35 per day, or a total cost of $72,615. 
"We should also have during the caterpillar season of five months 
(one hundred and thirty days) at least two hundred and ninety 
men, at an average of $2.15 per day, or a total cost of $81,055. 
The bills for supplies, rent and expenses would amount to about 
$10,000. So by this plan we would need : — 

For one hundred experienced men throughout the year, . $72,615 00 

For three hundred men for ^ye months, .... 81,055 00 

For taking down, cleaning of eggs and rebuilding walls, . 2,100. 00 

For supplies and other expenses, 10,000 00 

Total, $165,770 00 

The committee voted, at a meeting held in December, to ask for 
an appropriation of $150,000. At that time a careful estimate 
had not been made, but it is required by law that estimates of 
needed appropriations be sent to the auditor on or before December 
15. From a very thorough consideration of the matter, the above 
is as small a sum as we can recommend to be appropriated. 

The subjoined report of the consulting entomologist and the 
director of field work will show that the labor of the last year has 
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led to a great reduction in the number of the insects. A fair 
estimate, based on the number of the species destroyed, indicates 
that the eggs existing on October 1 , as compared with those dis- 
covered at that time the previous year, were in proportion of about 
one to thirty. The records of the work also indicate that three 
or four hundred colonies of the species which originally existed 
in various localities have been exterminated, and that the bounds 
of the region which it occupies apparently have not been extended 
during the year. 

While the committee are convinced that the expenditure during 
the next year of the large sum which they have suggested is 
eminently desirable, that it is indeed necessary, to prevent the 
danger of the spreading of the pest, they are of the opinion that 
with the amount of money allotted last year it will be possible to 
still further reduce the numbers of the insects in the densely 
infested localities, and to eradicate many of the smaller colonies. 
If this last-named policy is followed, there will, however, be great 
danger that the insect may extend its hold in the thickly forested 
parts of the field which it occupies, with the result that it may be 
much more difficult to secure its extirpation. 

Experience having shown that the moth can be eradicated, that 
it has been destroyed in many limited fields, it now appears 
advisable to push forward the work of destruction as rapidly 
as may be found compatible with the careful expenditure of the 
money, and with the means which the Commonwealth may be will- 
ing to devote to the task of protecting its citizens from a grave 
danger. 

As it seems clear that the danger arising from the presence of 
the gypsy moth in this country is a matter of national importance, 
the question arises whether this committee may not hereafter seek 
aid from the Federal government in the prosecution of this work. 

The following is the financial repoit for 1892 of the gypsy moth 
department. State Board of Agriculture : — 

Balance on hand Jan. 1, 1892, $5,213 13 

Appropriation, ......... 75,000 00 



$80,213 13 
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Expenditures. 

William R. Sessions, expenses, $21 44 

N. S. Shaler, expenses, 89 05 

Francis H Appleton, expenses, 20 00 

C. H. Femald, entomologist, remuneration and expenses, . 525 60 

E. H. Forbush, director, salarj', . ... . . . 2,400 00 

Book-keeper and clerks in office, 2,099 27 

Travelling expenses of director and men, .... 2,188 04 

Teaming, livery and board of director's horse, . . . 2,209 25 

Wages of men, 57,405 76 

Supplies p.nd tools, 7,582 55 

Balance on hand Jan. 1, 1893, 5,672 17 

$80,213 13 

Total amount expended in 1892, $74,520 96 



Jan. 10, 1893. 



WM. R. SESSIONS, 
Secretary of the Board of Agriculture, 
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Section of burlap band raised, showing gypsy moth caterpillars that 
had gathered beneath it on the trunk of an elm tree. 

From a photograph taken in Maiden, Mass., July 9, 1892. 



Digitized by ^^OOQIC 




^ >5 



lis^M 



Pull-grown gypsy moth caterpillars about to pupate on the trunk 

of a walnut tree. 
From a photogrraph taken in Arlingrton, Mass., July 9, 1891. 
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Ebport of the Director of Field Work* 



To the Committee on the Extermination of the Gypsy Moth. 

Gentlemen: — In presenting this report, I have, in accordance with 
your request, included a very brief account of the life-history and habits 
of the gypsy moth as they have been observed in this country. 

The Eggs. 
(Plate I, fig. 8, cluster of eggs on bark ; figs. 9 and 10, eggs magnified.) 
The eggs are deposited in clusters, and covered with yellow hairs 
from the body of the female moth These egg clusters are usually 
found in sheltered places on the bark or in the cavities and crevices of 
trees, stumps and undergrowth, also on fences, buildings, in stone walls, 
etc., near the plants or trees on which the insect feeds. The eggs are 
laid in July, August an<l September, and hatch after the foliage starts 
in the following spring or in the early summer ; therefore the insect 
passes the fall, winter and early spring in the egg state. 

The Larva or Caterpillar. 
(Plate I, figs. 6 and 7.) 
When first hatched the caterpillars are less than one-fifth of an inch 
in length. As they grow larger they may be seen upon or in the cavi- 
ties of the trunks and branches of trees, where they gather in large 
numbers during June, July and the first part of August. 

The Pupa. 

(Plate I, fig. 5.) 

The caterpillar when full grown sheds its outer covering and becomes 

a pupa. This usually occurs in July or August. It may be found in 

the same situations as the eggs. In Massachusetts the insect remains 

in the pupa state fix»m eight to twelve days. 

The Moth. 
(Plate I, figs. 1 and 2, female ; figs. 3 and 4, male.) 
The female usually deposits her eggs very near the abandoned pupa 
case, and within a few hours after emerging from it. She dies soon 
after. The male is a rapid flyer. The female does not fly. 

Habits of the Caterpillar. 

The gypsy moth feeds only when in the larva or caterpillar state. 
The length of larval life varies somewhat according to circumstances. 
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but probably averages ten weeks. When the caterpillars are first 
hatehed from the eggs they are light in color and covered with whitish 
hairs. In a few hours they assume a dark hue. They usually remain 
on or near the egg cluster until they change in color, and, should the 
weather be cold, they sometimes remain for several days in a semi-torpid 
condition upon the egg clusters. If the temperature is favorable they 
will search for food before they are twenty-four hours old. If a green 
leaf be dropped upon a table on which some of the caterpillars have been 
placed, they will all move towards it and climb upon it During the 
first few weeks of their existence they remain most of the time on the 
leaves, feeding usually on the under side. Their feeding habits are so 
uncertain that no rule can be given which will apply to all individuals, 
but as a rule when about half grown they begin to manifest their gre- 
garious instincts. At that time and for the rest of their existence as 
caterpillars they spend a large part of the day clustered in sheltered 
situations, and feed principally at night, going up the trees and out on 
the branches after dark, and returning before daybreak. WTiere they 
are so abundant that the food supply is insufficient, they evince much 
.restlessness, and feed in numbers during all hours of the day and night. 
They may be seen hastening to and fro, both up and down the trees. 
Those which have fed sufficiently are at once replaced by hungry new- 
comers, and the destruction of the foliage goes on incessantly. 

At such times the trunks and lower branches of trees are covered 
with a moving mass of caterpillars. Hurrying throngs are passing and 
repassing, and nearly every leaf or denuded stem bears up one or 
more of the feeding insects. The rustling caused by their movements 
and the continual dropping of excrements is plainly audible. On tall 
trees the larger caterpillars appear to crawl to the higher limbs, and 
they seem to prefer to feed well out toward the end of the branches. 
They do not feed gregariously except when in great numbers ; there- 
fore they seldom strip one branch, as do the larvae of the Vanessa anti' 
opa^ but scatter throughout the trees, eating a littie from each leaf. 
Early in the season, when they are small and few in number, their 
ravages are scarcely noticed ; but as they grow larger and more numer- 
ous their inroads on the tree decrease the foliage area night by night, 
until suddenly the leaves appear to have been eaten in a single night, 
and the tree is stripped. 

Food Plants. 

The gypsy moth is known to destroy the foliage of nearly all native 
and introduced trees and plants of economic importance. The list of 
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its food plants includes nearly all evergreen and deciduous trees, most 
bushes, shrubs, vines and vegetables, and when hard pressed it has been 
seen to eat grass. Wherever the caterpillars become numerous they 
move slowly, devouring nearly every green leaf and twig as they go. 
Some of their favorite food plants are the apples, willows, elms, oaks, 
Norway spruce, rose, sjtrawberry and wistaria: They feed during a 
much longer season than the canker worm or the tent caterpillar. The 
eggs of the gypsy moth begin hatching about April 20, and the young 
continue to emerge until the middle of June. In the months of June, 
July and August, 1891, trees which had been stripped early in the season 
and whose leaves had again put out were again defoliated by these 
caterpillars, and kept bare all summer. Not only was all prospect of 
a fruit harvest destroyed, but the life of the trees was threatened by 
such constant defoliation. 

History of the Work, 

The field work of the season of 1891 consisted largely of organi- 
zation, experiment, inspection and observation. An attempt was made 
to define the boundaries of the infested region. The territory was 
mapped, divided and subdivided ; the force of men was mobilized to 
keep pace as far as possible with the discovery of badly infested locali- 
ties, and labor was concentrated upon those districts where the moth 
appeared in greatest numbers. The habits of the moth and those of its 
parasites and enemies were observed and recorded ; its distribution was 
studied, and a series of experiments with insecticides was conducted. 
This work, together with that of destroying the several forms of the 
moth, occupied the entire season, and it was not until January, 1892, 
Ihat the boundaries of the district occupied by the moth could be even 
approximately given. The appropriation of 1891 proved insufficient to 
maintain such a force as was needed to attain the best possible results ; 
therefore, on the first of January, 1892, but forty men were retained in 
the field. This force was at that time concentrated in the region most 
densely infested, and was there employed in cutting and burning worth- 
less infested trees and shrubbery, and in destroying eggs by this and 
other methods until the snow disappeared. 

In the spring and fall of 1891 the Qgg clusters were cut or scraped 
from the objects to which they were attached, and burned. This method 
proved to be somewhat ineffective, as eggs were thus occasionally scat- 
tered and lost During the winter of 1891-92 experiments were made to 
test the effect of cold, rain, snow and ice upon scattered eggs. Twelve 
thousand eggs were exposed during most of the winter to changes of 
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temperature and to the effects of rain, snow and ice under the most 
adverse conditions. These eggs were afterwards artificially warmed, 
and about one-third of them hatched. Under more favorable conditions 
most eggs when scattered hatched. 

Meanwhile, experiments had been made to determine the best and 
least expensive methods of destroying the eggs without disturbing or 
removing them. As a result of these experiments, the egg clusters 
have since been treated with acids. A cheap creosote oil has also 
proved eflfective and has been put into general use. Eggs in cavities 
which could not be reached by the direct application of acids or creosote 
were destroyed by chlorine, bromine or fire. Thus the danger that had 
appeared imminent of the eggs being lost during the work of destroy- 
ing them was reduced to the minimum. 

Unfortunately the work of destroying the eggs, which could not be 
vigorously prosecuted in the fall of 1891. for lack of funds, was delayed 
in February, 1892, as the appropriation was not immediately available. 
For this reason the entire force was for some time unemployed. Later 
the work was much hindered by unseasonable snow-storms. Therefore 
not as much could be accomplished in early spring as was desirable. 

The Work of the Spring and Summer. 

As early in March, 1892, as an appropriation was available, trust- 
worthy men who had been employed the previous season were at once 
engaged, and the force was increased as fast as other competent men 
could be found. The utmost care was exercised in selecting them. 
Each candidate was examined and required to give satisfactory refer- 
ences as to character and ability. Only a small proportion of the appli- 
cants proved sufficiently keen-sighted, and many of those whose eyes 
passed the test were otherwise deficient. As a result of tliese exami- 
nations, a better class of men was employed than the average of those 
engaged in 1891. 

Owing to a lack of full and explicit information in regard to the size 
of the area infested in 1891, no very definite plan could then be carried 
out during the year. In January, 1892, it was known that thirty town- 
ships were infested, and also about what proportion of the work each 
town would probably need. Such experienced men were chosen as in- 
spectors as were fitted for the position, and each was given his quota 
of men as they were engaged. 

An inspector was assigned to each town in the region least infested. 
Those towns most seriously infested were divided into sections, and an 



Digitized by VjOOQIC 



1893.] SENATE No. 6. 15 

inspector and men were assigned to each section. It was proposed to 
keep each inspector in the locality to which he had been assigned, that 
he might by experience become intimately familiar with his territory, and 
the distribution and habits of the insects there, for we were convinced 
that this was the only plan by which extermination could be ultimately 
eflfected. In this way we were enabled to determine the number of men 
that would be required to destroy the eggs over the entire area in a given 
time. The egg killing was pushed during the months of March and 
April. The inspection was not in all cases thorough, as a large propor- 
tion of the force engaged in it was necessarily composed of inexperi- 
enced persons, and there were not enough expert men to reinspect their 
work. Thus we were unable in the spring of 1892 to do thoroughly 
the work which might have been done in the &11 of 1891 had sufficient 
money remained. We were also unable to secure and train men 
enough,, in the short time at our disposal in the spring, to cover the 
entire field. Thus, as in the previous season, there remained at hatch- 
ing time a considerable area in which the eggs had not been destroyed. 
Special efforts were made in all infested towns to destroy the eggs on 
tiees along the highways. In the worst infested district these trees were 
then banded in such a way as to prevent the caterpillars from ascending 
them. The German insect lime which was recommended to the com- 
mittee by Dr. Riley and Professor Femow, both of the United States 
^Department of Agriculture, was used experimentally in 1891. Early in 
1892 four tons of this material were imported. This lime was used 
in banding street, orchard and forest trees. It was placed on trees 
side by side with several other mixtures from American manufacturers, 
and was found superior to them all. Not enough, however, had been 
imported to protect all the trees, and in Medford and Maiden many 
were banded by the method pursued last year. This was quite as effec- 
tive as the insect lime in stopping the caterpillars, but was more costly, 
as frequent applications were required, while the insect lime, when once 
properly applied, remained in good condition for nearly two months 
and needed very little attention. As a result of this method of banding 
trees along the highways, the caterpillars were kept out of such trees 
and there was no danger of their falling upon people, animals or moving 
vehicles, and being distributed by such means. For this reason trees 
near houses, stables and other buildings were also banded with insect 
lime. Trees near fences, stone walls and other objects in or under 
which the creatures hide and deposit their eggs were also banded. It 
was seen by inspection that where this was done the caterpillars, which 
were thus prevented from ascending trees, crawled to others which were 
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not banded. As these trees were at a distance from fences and build- 
ings, the motiis did not return to their former hiding places, but passed 
through their transformations and laid their eggs on or near the unhanded 
trees, where they were easily found and destroyed. The advantages 
gained by this method are obvious. 

Two spraying teams were used in 1892, in place of thirty teams used 
in 1891, and these but for a short time. These teams were sent from 
place to place to spray the trees wherever the caterpillars appeared in 
numbers, and thereby diminish the number and lessen the danger of 
dissemination. 

When the eggs had hatched it was seen that the caterpillars were 
sparsely distributed in the worst infested territory, and that there were 
few where last year there had been many. In the peripheral districts 
there were many formerly infested localities where none appeared, and 
very few were found in most towns that were near the border of the 
mfested region. 

The habits of the caterpillar are such that the method of banding the 
trees with burlap appears the most effective one yet devised to dispose 
of this form of the moth. The burlap offers them a convenient shelter, 
and if it is put on all infested trees, and frequently examined, many 
caterpillars will be caught that would otherwise escape notice. One 
hundred and fifty thousand yards of this material were purchased. It 
was cut into strips and applied to the trees in infested localities. It is 
necessaiy to examine the burlap bands once each day, or at least once 
in two days, to be sure of securing all the caterpillars which gather 
beneath them. The number of men employed at that time was not 
sufficient to properly inspect the bands, and, owing to the limited 
amount of money at our disposal at that time, we were unable to em- 
ploy more men. Notwithstanding this disadvantage, burlapping and 
hand-killing disposed of nine-tenths of the gypsy moths in the infested 
region during the summer, and in many localities they were extermi- 
nated by this work alone. 

The Fall Inspection. 

The time when the eggs of the gypsy moth can be destroyed with the 
utmost certainty of extermination is in the late summer and early fall, 
as soon as possible after they are deposited. If they are not disposed of 
at this time, some of the egg clusters may be broken find the eggs scat- 
tered by men, animals or the elements. When thus scattered they are 
likely to be overlooked by the searchers, and left to hatch. The eggs 
were destroyed in connection with the burlapping in the late summer 
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and early fall ; but in September it was found necessary to again reduce 
the force, as the money on hand at that time was not sufficient to main- 
tain it longer. About forty men were retained. With this small number 
of men little could be done toward a thorough inspection of the worst 
infested towns, and these were lefc until some future time. There- 
fore, no systematic egg destruction was attempted in Maiden, Medford, 
Arlington, Melrose, Everett and Chelsea in the months of October, 
November and Decembei*. In October an inspection of those infested 
towns which lie farthest from the infested centre was begun. Men 
whose experience had fitted them for the work in these towns were 
retained. This inspection has now been nearly completed in Wakefield, 
Lynnfield, Reading, Beverly, Watertown, Brighton and Wobum. Con- 
siderable work has also been done in Somerviile and Cambridge, and 
much more should be done in the spring, as these cities are centres from 
which the moths may be distributed to towns south and west of Boston. 

. Present Condition of the Infested Region, 
At this time (Jan. 1, 1893) Lynnfield, Reading and Watertown, 
which have been carefully Inspected, have not yet been reinspected. 
No moths have been found in Reading since the eggs were first dis- 
covered and destroyed there in December, 1891. The only evidences 
of the creatures that were found there during the past fall were three 
isolated, decaying pupae, which probably were overlooked in the inspec- 
tion of December, 1891. There is now but a small portion of the town 
which has not been examined. Several of the colonies found in Lynn- 
field were probably exterminated in December, 1891, or during the past 
summer, but a few colonies were found during the fall after the eggs 
had been laid. These had evidently been overlooked in 1891. All seem 
now to have been exterminated. The condition is apparently the same 
in Watertown, but both of these towns will probably need thorough rein- 
spection for several seasons. No living form of the gypsy moth has been 
found in Waltham since December, 1891, when they were first discovered 
there ; but as a thorough systematic search of the town has not been 
made since that time, it is possible that there are a few small colonies 
scattered through it, and it should be thoroughly inspected before 
the eggs hatch in the spring. All forms of the moth that have been 
found in Beverly, Lexington and Brighton have been destroyed, but 
these towns ought to be thoroughly reinspected and carefully watched 
for at least two or three seasons. 

The eggs found in the infested localities in Marblehead in November, 
1891, were destroyed at that time, and nothing has been found since in 
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these localities ; but during the fall inspection eggs and other evidences 
of the moth were found at a distance fix»m those formeriy infested local- 
ities. In these places they had evidently been established for some two 
seasons, and were overlooked during the fall of 1891. The inspection 
of Marblehead has not yet been completed. 

In Wobum local extermination has cleared most of the localities 
which were known in 1891 of all forms of the moth. Several colonies 
have been found during the fall. The same may be said of Wakefield. 

Many of the colonies formerly known in Arlington, Cambridge, Win- 
chester, Stoneham, Melrose, Lynn, Peabody, Salem, Swampscott, Revere 
and Chelsea have been destroyed. A few colonies have been extermi- 
nated in Somerville, Saugus, Winthrop and East Boston. The number 
of moths in the towns most infested, such as Medtbrd and Maiden, has 
been reduced about ninety per cent in the past year. In the winter of 
1891-92 fifty men were employed in these towns in destroying eggs, 
and, although the eggs had been numerous there, a greater part of the 
area covered by these towns was well cleared during the winter. 
Could one hundred expert men have been employed the past fall, the 
work in some portions of these towns might have been carried to the 
point of extermination. Although such a reduction in numbers has 
been made, it is quite probable that, if no eggs are destroyed in these 
towns during the winter, the insects will appear in some portions of 
them in the spring in about the same numbers as in the spring of 1892. 

Everett, Somerville, Chelsea, Winthrop, Saugus and Belmont are 
infested in about the order named, and all need immediate attention. 

During the past summer probably less than twenty trees in Massachu- 
setts have been injured to a perceptible degree by the gypsy moth. 
Although in a few instances many thousand caterpillars were discovered, 
they were killed in time to save the vegetiation in the vicinity. It will 
be noticed that several small colonies were found during the fall 
inspection of 1892 which were overlooked during that of December, 
1891. The latter inspection was undertaken with a view of determining 
what towns were infested, that the Legislature might be informed as to 
their number and condition. This inspection was somewhat hurried, 
owing to the limited time at our disposal before January 1. When one 
town was found considerably infested the inspectors went on to the next, 
leaving the work of a more thorough examination to be done in 1892. 

Progress toward Extermination, 

While this insect is certainly one which is diflScult to exterminate, it 
seems, in the light of our present knowledge, that it can certainly be 
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Apple orchard stripped by caterpillars of the gypsy moth, Swampscott, BSctss 
From a photograph taken Aug. 5, 1891. 
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View of the same orchard in Swampscott, Mass., showing the results of 

the work. 
.^ From a photofirraph taken In July, 1892. 
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held in check and prevented from ftirther spreading. It is also com- 
paratiyely easy to reduce the numbers found in any badly infested 
locality. From the daily reports which are made by inspectors, records 
are kept in the office of the numbers of each form of the moth that are 
found in each infested place. During the spring and summer of 1891, 
the eggs, caterpillars and pup» were gathered by quarts in every badly 
infested locality, and the number was thus estimated. Since that time 
all egg clusters and other forms of the insect have been counted as they 
were killed, and the records kept of these figures show the condition of each 
Infested locality to-day as compared with its condition when first found. 
In the vicinity of Muller Brothers' Tannery, in North Cambridge, some 
thirty thousand egg clusters were burned in the spring of 1891. In the 
spring of 1892 twenty-five egg clusters were found in the same locality, 
and during the fall inspection of that year only one was found there. At 
H. W. Spurr's estate in Arlington, a small grove of trees was entirely 
stripped of its leaves by the cfiterpillars in 1891, and baskets full of the 
pupae were destroyed there. At that time one man gathered and counted 
over eleven hundred pupae in one hour, and the moths were so numerous 
that no count of them or their egg clusters was attempted ; the ground 
was afterwards cleared by fire. In the spring of 1892 four hundred 
and forty-nine egg clusters were found there, and in the fall inspection 
only sixteen were discovered. Near McGrowan's Tannery, in Medford, 
several large oak trees were badly infested. They had been entirely 
stripped of their leaves in 1890, and in 1891 the caterpillars crawled out 
from between the walls of the tannery (where the moths had laid their 
eggs the previous fall) and were destroyed by the pailful. In the spring of 
1892 five hundred and nine egg clusters were found there, and during 
the autumn only three have been taken. On the south and west sides of 
a hill on Humphrey Street, Swampscott, the caterpillars of the gypsy 
moth destroyed nearly all vegetation in July and August, 1891, in spite 
of all that was done to check them. Many of the trees were aft;erwards 
cut and the ground was burned over. Much spraying was also done 
with Paris green, yet in the spring of 1892 two thousand six hundred 
and thirty-eight egg clusters were gathered there, and the larvae hatched 
in swarms from eggs which were hidden under the rocks and buildings. 
The ground and shrubbery was burned over again, and a hurried search 
this fall has thus far revealed only one egg cluster. Many other instances 
might be given where the work has been equally eflfective. It is thus 
shown that it is possible to so diminish the numbers in badly infested 
localities that their condition will be essentially the same as that of 
such colonies as have already been exterminated. 
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The moth has been exterminated in three hmidred and ninety locali- 
ties. Two hundred and sixty-one of these were found and the eggs 
destroyed in 1891 or in the early spring of 1892, and they have been 
carefully watched the present season. In most of these cases no form of 
the gypsy moth appeared in these localities during the summer, fall or 
winter of 1891, and none have appeared since. The moth has been 
exterminated in one hundred and twenty-nine localities by burlapping 
and hand-killing during the summer. These were all well marked and 
isolated colonies of the moth. They were all so far fixjm other infested 
places that their entire extermination seems certain. There are also 
hundreds of estates which have been cleared of all forms of the moth, 
but they are so close to other infested grounds that they are not included 
in this list. There are also many localities where isolated colonies have 
probably been exterminated during the past summer, but the surround- 
ings are of such a nature that we do not yet feel certain that this is the 
case. If nothing should appear in these places or in their vicinity by 
the first of September, 1893, they may then be added to the list 

During the fall inspection thirty-eight small and isolated colonies 
have been found in the border towns. These, with one exception, must 
have been overlooked in the hurried inspection of December, 1891. The 
exception was an apparently new colony, consisting of two egg clus- 
ters, which were found on an apple tree under which two doctors and a 
pedler were accustomed to allow their teams to stand during the sum- 
mer while visiting houses near by. Most of these thirty-eight colonies 
are probably exterminated at this time. 

The experience of two seasons has thus proved that it is possible to 
exterminate the moths locally, and that, while it is almost impossible to 
destroy them all in one season where they are very numerous, it is quite 
possible, where they are few, to destroy them all in that time. 

The Magnitude of the Undertaking has not been Generally Appre- 
ciated. 

From the time of the identification of the first specimen of the gypsy 
moth in Massachusetts until the present time, the extent of its dis- 
semination and the effort and expense necessary to control and 
destroy it have been underestimated. It was thought in the spring 
of 1890 that it was confined to Maiden and Medford, although Pro- 
fessor Femald thought it quite probable that it had spread over a 
larger area, as the following quotation fix)m the " Special Bulletin of the 
Hatch Experiment Station of the Massachusetts Agricultural College of 
November, 1889," will show : — 
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" In this country it occurs only in Medford, Mass., and, so far as I 
could learn at the time of my first visit to that place, it occupied an area 
in the form of an ellipse, about a mile and a half long by half a mile 
wide. This represents the territory where the outbreak occurred and 
where the insects were very abundant ; but without doubt they are dis- 
tributed in smaller quantities outside of this ellipse, but how far it is 
now impossible to tell." 

At that time (1890) fifty thousand dollars were appropriated by the 
Legislature to exterminate the gypsy moth in those few towns. At the 
end of the year it was known to be in at least eight towns, but only fifty 
thousand dollars more were appropriated for 1891. During 1891 it was 
found in thirty townships, and this was to have been expected in view 
of the fact that it had been allowed to spread for twenty years, entirely 
unmolested by man. Yet but seventy-five thousand dollars were asked 
for to continue ihe work over this area of two hundred square miles for 
twelve months. This amount was appropriated by the Legislature. It 
is needless to say that this sum proved insufficient to do all that could 
have been done to good advantage in a season's worl^ over such an area. 

Had the Board been aware at the outset that the moth was distributed 
over thirty townships, it is doubtful if anyone would have had the cour- 
age to advocate or undertake its extermination. The area of the region 
over which it is distributed, however, is one of the least of the difficul- 
ties in the way of its extermination, and these difficulties can only be 
ftilly appreciated by those actually engaged in the work. 

The following summary is given to show the magnitude of the under- 
taking, and such results of the work as can be accurately tabulated : — 





Number 


of Men employed Each 


Week 






Wkek ComiEHCIHO 


Week Esdimq 


No. of Men. 


Jan. 4, 

11, 

. 18, 

26, . 
Feb. 1, 
8, 

15, 

22, , 

29, . 
March 7, 

14, 

21, . 

28, . 








Jan. 9, 

16, 

23, 

30, 
Feb. 6, 

13, 

20, 

27, . 
March 6, 

12, . 

19, 

26, . 
April 2, ; 








46 

46 

47 

48 

48 

48 

31 

68 

88 

111 

127 

141 

191 
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Number of Men employed Each Week — Concluded. 



Wbek ComCKMCIKO 



Wekk Emdino 



No. of Men. 



April 4, 

11, 

18, 

25, 

May 2, 

9, 
16, 
23, 
30, 

6, 
13, 
20, 
27, 

4, 
11, 
18, 
25, 

1, 

8. 
16, 
22, 
29, 

5, 
12, 
19, 
26, 

3, 
10, 
17, 
24, 
31, 

7, 
14, 
21, 
28, 

5, 
12, 
19, 



June 



July 



Aug. 



Sept. 



Oct. 



Nov. 



Dec. 



April 9, 
16. 
23. 
30, 

7, 
14. 
21, 
28, 

4. 
11, 
18. 
25, 

2, 

9, 
16, 
23, 
30, 

6, 
13, 
20. 
27, 

3, 
10, 
17, 
24. 
30, 

8, 
15, 
22, 



May- 



June 



July 



Aug. 



Sept 



Oct 



Nov. 



Dec. 



5, 
12, 
19, 
26, 

3. 
10, 
17, 
24, 
31, 



219 

234 

233 

230 

232 

183 

140 

140 

91 

90 

87 

89 

93 

95 

102 

120 

120 

126 

129 

122 

107 

107 

97 

95 

37 

33 

38 

36 

37 

37 

38 

38 

37 

34 

36 

36 

35 

34 

33 



Work Done, 
Trees, 
Fruit, shade and forest trees : 

Inspected, 2,109,852 

Found to be infested, 108,428 

Cleared of eggs, 99,989 

Cemented, 12,172 

Banded (tarred paper), 14,013 

Banded (insect lime), 21,251 
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Burlapped, 110,108 

Sprayed, 7,372 

Fruit and shade trees cut, 395 

Acres of brushland and woodland cut and burned over, . 116 

Buildings. 

Inspected, 22,102 

Found to be infested, 1,657 

Cleared of eggs, 1,427 

Wooden Felices, 

Inspected, 24,936 

Found to be infested, 2,365 

Cleared of eggs, . . 2,159 

Stone Walls. 

Inspected, 2,213 

Found to be infested, 672 

Taken down, cleared of eggs and relaid, .... 854 

Number of each form of the moth destroyed during the year by hand : 

Caterpillars, 935,656 

Pupae, 80,021 

Moths, .... 9,338 

Hatched or infertile egg clusters, 40,954 

Unhatched and probably fertile egg clusters, . . . 99,790 

It will be noticed that the number of trees inspected during the season 
is much less than the number inspected in 1891. For this there are two 
reasons: 1. Some twenty towns were inspected in 1891 along the 
borderlines, and outside of the known infested region In 1892 these 
towns received very little attention; 2. More time and care has 
been devoted to inspecting and cleaning the trees this year, and to the 
inspection of the burlap. 

The comparison of the number of trees, buildings and fences found 
infested this season with the number found infested last season indi- 
cates a great improvement in the condition of the region. 

A Comparison of the Number of Men employed^ Number of Towns 
Worked in^ and Number of Egg Clusters found between Similar 
Dates in the Past Seasons. 

From April 5, 1891, to May 16, 1891. 

Number of egg clusters found, Ibl^l^O 

Average number of men per week, 159 

Average number egg clusters per man, 4,766 
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Towns Worked in, 

Arlington, Lynn, Saugus, 

Belmont, Maiden, Stoneham, 

Cambridge, Melrose, Wakefield, 

Chelsea, Medford, Winchester, 

Everett, Revere, Wobum. — 17, 

Lexington, Somerville, 

From April 4, 1892, to May 14, 1892. 

Number of egg clusters found, 38,760 

Average number of men per week, 222 

Average number egg clusters per man, 175 

Towns Worked in. 

Arlington, Lynn, Saugus, 

Belmont, Maiden, Swampscott, 

Beverly, Melrose, Stoneham, 

Chelsea, Medford, Watertown, 

Cambridge, Peabody, Winthrop, 

East Boston, Revere, Winchester, 

Everett, Somerville, Wobum, 

Lynnfield, Salem, Wakefield. — 25. 
Lexington, 

From Oct. i, 1891, to Jan. 1, 1892. 

Number of egg clusters found, 21,632 

Average number of men per week, ...... 48 

Average number egg clusters per man, 450 

Towns Worked in. 

Arlington, Lynn, Salem, 

Belmont, Maiden, Somerville, 

Beverly, Medford, Stoneham, 

Brighton, Marblehead, Wakefield, 

Cambridge, Melrose, Watertown, 

Chelsea, * Peabody, Winchester, 

Everett, Reading, Wobum. — 21. 

From Oct, I, 1892, to Jan. 1, 1893. 

Number of egg clusters found, 3,407 

Average number of men per week, 36 

Average number egg clusters per man, 84 

Towns Worked in. 

Arlington, Cambridge, Lexington, 

Belmont, Chelsea, Lynn, 

Beverly, East Boston, Lynnfield, 

Brighton, Everett, Maiden, 



Digitized by VjOOQIC 



Digitized by VjOOQIC 




0) 
00 



o . 

Ill (a 

(0 s 

o I 

p I 



z 
o 

o 

QC 
bJ 



^^ 



CL 

< 



Digitized by VjOOQIC 



1893.] 



SENATE— No. 6. 



25 



Marblehead, 


Salem, 


Watertown, 


Medford, 
Melrose, 
Revere, 


Saugus, 

Somerville, 

Stoneham, 


Winchester, 
Winthrop, 
Wobum. — 26. 


Peabody, 


Wakefield, 




A 


Complete List of the Infested 


Places, 


Arlington, 
Belmont, 
Beverly, 
Brighton, 


Lynn, 
Lynnfield, 
Maiden, 
Marblehead, 


Swampscott, 
Saugus, 
Somerville, 
Stoneham, 


Cambridge, 
Charlestown, 


Medford, 
Melrose, 


Waltham, 
Wakefield, 


Chelsea, 
East Boston, 
Everett, 
Lexington, 


Peabody, 
Heading, 
Revere, 
Salem, 


Wateutown, 
Winchester, 
Winthrop, 
Wobum. — 30. 



False Alarms. 

Numerous complaints have been received from many towns and 
cities, both in Massachusetts and adjacent States, to the effect that the 
gypsy moth has appeared within their borders in abundance. In many 
cases needless alarm has been created by the publication in the daily 
press of statements which have been afterwards disproved. We have at 
|imes had good reason to believe that the gypsy moth had been found 
in some cases, but in no case has it yet been found outside the district 
known to be infested in 1891. 

Following is a list of places from which reports have come, or which 
have been visited in following clues. No evidence of the presence of 
the gypsy moth has been found in any of these places : — 

Places that have been falsely reported as infested by the Oypsy Moth* 
Massachusetts, 



Acton, 

Ashbumham, 

Athol, 

Bedford, 

Billerica, 

Boston (Common), 

Boxford, 

Braintree, 

Brockton, 

Brookline, 

Chicopee, 

Clinton, • 

Concord, 



Danvers, 

Dorchester, 

Ilssex, 

Georgetown, 

Globe Village, 

Gloucester, 

Hamilton, 

Haverhill, 

Holden, 

Hopedale, 

Hull, 

Ipswich, 

Kendall Green, 



Lancaster, 

Lawrence, 

Leicester, 

Lincoln, 

Lowell, 

Manchester, 

Milford, 

Mitteneague, 

Nahant, 

Newburyport, 

Newton, 

North Heading, 

Pittsfield, 
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Plymouth, Wayland, Whitinsville, 

South Lincoln, Wenham, Wilkinsonvllle, 

Spencer, Westfield, Wilmington, 

Springfield, Weston, Worcester. 
Uxbridge, 

Other Places where Suspected LoccUities have been inspected in which no 
Moths have been found. 
New Hampshire. 
Bamstead, Hayes, Salmon Falls, 

Centre Harbor, Manchester, Union, 

Conway Junction, Milton, Wolf borough Junction. 

Great Falls, Rochester, 

Maine. 
Georgetown, Livermore Falls, South Berwick. 

Circumstances Favorable to the Extermination of the Gypsy Mothj 
not given in the Report of 1891. 

1. An increased number of its enemies has been observed. Fire spe- 
cies of beetles and many spiders have been seen to eat the caterpillars. 
The following birds have been seen to feed upon the moths, caterpillars 
or eggs: — 

Phoebe, Sayornis phoebe. 

American robin, Merula migraloria. 

Catbird, GaZeoscoptes carolinensis. 

Brown thrasher, Harporhynchus rufus. 

Bluebird, Sialia sicUis. 

Chickadee, Parus atricapillus. 

American redstart, Setophaga rulicilla. 

Black and white warbler, .... Mniotilta varia. 

Maryland yellow-throated warbler, . . Oeoihlypis trichas. 

Yellow warbler, Dendroica cestiva. 

Red-eyed vireo, Vireo olivaceus. 

White-eyed vireo, Vireo noveboracensis. 

Yellow-throated vireo, .... Vireo flavifrons. 

Chipping sparrow, Spizella sodalis, 

English sparrow, Passer domesticus. 

Yellow-billed cuckoo, .... Coccyzus americanus. 

Black-billed cuckoo, Coccyzus erythrophlhalmus.^ . 

Blue jay, CyanocUta cristala, 

Baltimore oriole, Icterus galbula. 

Purple grackle or crow blackbird, . . Quiscalus quiscula. 

Kingbird, Tyranmis tyrannus. 

Wood pewee, . . . . . . Contopus virens. 

White-bellied nuthatch, .... Sitta carolinensis. 

Oven-bird, Seiurus aurocapillus. 
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2. Many parasites have been found upon them. These are given 
in detail in the report of the entomologist which follows this report. 

3. A scarcity of male moths found, as compared with the number of 
females, has been observed this year in the region which was badly 
infested last year, and where the agents of the Board have done the 
most work. 

4. The number of egg clusters in the infested region has been 
reduced at least ninety-nine per cent, in less than two years' time, and 
in over three hundred localities the moths have been exterminated. 

Why More Money is needed. 
The question which at once occurs is this : If so much has been 
accomplished by local extermination with the means provided, why 
ask for a larger sum to continue this work ? This question is easily 
answered, if we remember that the growth and spread of an insect 
pest is analogous to that of a conflagration, and that it is safer and 
less expensive in the end to concentrate all the force possible upon 
it, that it may be subdued at once. A^Tien that is done, the only safe 
plan is to keep a large force of watchmen ready to find, attack and extin- 
guish the fire wherever smouldering embers break out into flame, and 
to watch for all sparks in the neighborhood and extinguish them. 
In this case wherever fertile eggs are lefl there is always danger of 
another outbreak. In the past we have been obliged by lack of means 
to neglect a large part of the region at certain seasons of the year, and 
much work has been lefl unfinished as other work became more press- 
ing ; therefore the moth has been allowed to increase in some localities 
where it should have been held in check, and it has been allowed to 
remain in others where it might have been exterminated. 

Pla7i8 for Future Work, 
There is but one plan which promises extermination, and that is to 
keep the whole region under constant inspection and to make occasional 
inspections of the towns in its vicinity. To accomplish this we require : — 

1. An adequate number of trustworthy, intelligent, persevering and 
industrious men, with good eyesight and otherwise fitted by nature for 
the work. It will take at least a year's time to secure such a force of 
men, and to so instruct and train them as to bring them to a state of the 
highest efiiciency. 

2. For a time a large force of inexperienced men can be employed 
to advantage in putting on insect lime, burlapping, cementing cavities 
in trees, and cutting and burning underbrush. 

3. The present small force of expert men, and such others as can 
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be engaged, will be needed to reinspect the work of the new force, as it 
is never well to incur any risk which may arise from the carelessness 
of any one man. 

4. A sufficient number of superintendents or foremen must be em- 
ployed, to keep tlie entire force imder constant supervision. 

Each inspector must be assigned to a section of such size as he can 
inspect as often as is necessary ; he must be kept there until he knows 
the section thoroughly and becomes intimately acquainted with the 
habits and preferences of the moths in that section. When he has 
acquired this knowledge, he must be given as many men as he needs 
to destroy all the moths there at the earliest possible moment, and his 
work must be reinspected by others, as before mentioned. One experi- 
enced, trustworthy, able-bodied, expert man will do more under proper 
supervision toward securing extermination than ten or even twenty 
inexperienced or untrustworthy men. If in 1893 the committee be 
provided with the means to secure such a force, and in 1894 with 
the means to continue it, more can be done toward extermination 
than could have been accomplished with a thousand inexperienced 
men in 1892. The towns* on the border of the infested region 
ought in 1893 to be cleared of the moths, and they will probably 
be exceedingly rare everywhere. A trained efficient force can then 
be concentrated in the central towns, where it will take several 
years to secure extermination. It is both safer and more economical 
to work six experienced men over a certain piece of groimd in 
one year than to employ one man there six years, and both the 
time required and the risk of dissemination incurred are less in 
proportion as the number of experienced men employed is greater. 
We cannot hope to have an accurate account of the condition of every 
part of the infested region, or the progress made, unless an inspection 
of the entire area by expert men is carried on continuously throughout 
each year. 

Having shown that a larger appropriation is necessary, the next ques- 
tion is, — 

Will the Extermination of the Gypsy Moth if attained justify 
the Expense which must he incurred? 

In judging of the probable destructiveness of the gypsy moth, should 
it be allowed to spread throughout the United States, it is important t© 
know, first, how destructive it has been in Europe and other coimtries ; 
second, whether it has proved or is likely to prove more destructive 
here than there. 
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Destructiveness of the Gypsy Moth in Europe, 
In regard to its history in Europe, Professor Femald wrote in 1889 : 
**In 1817 the cork oaks of Southern France suffered severely from 
the attacks of this insect. One of the papers of that time stated that 
the beautiful cork oaks which extended from Barbaste to the city of 
Podenas were nearly destroyed by the caterpillars of the gypsy moth. 
After having devoured the leaves and young acorns they attacked the 
fields of com and millet, and also the grasslands and fruit trees. In 
1878 the plane trees of the public promenades of Lyons were nearly 
ruined by this same insect. Only last summer (1888) I saw the moths 
in immense numbers on the trees in the zoological gardens of Berlin, 
where the caterpillars had done great injury ; and the European works 
on entomology aboimd with instances of the destructiveness of this 
insect. When we consider its long list of food plants, we can see how 
injurious this insect may become if allowed to spread over the country, 
and become established. The opinion was expressed to me by promi- 
nent entomologists in Europe, that, if the gypsy moth should get a 
foothold in this country, it would become a far greater pest than the 
Colorado potato beetle, because it is so prolific, and feeds on so many 
different plants, while the potato beetle confines itself to a small 
number." * 

Bechstein of Germany says, in his " Natural History of Insects Injuri- 
ous to Forest Trees" (1804, p. 372) : "This is a formidable insect, 
against which very active measures must be taken ; for, on account of 
their large broods and great voracity, the damage done by the cater- 
pillars may be easily understood." Linnaeus and Fabricius call it the 
pest of the fruit garden. Preyssler writes : " The caterpillars became 
very common in Prague, to the great injury of the fruit trees ; being 
deprived wholly of leaves, they bore no fruit." P. Brocchi, in his 
"Treatise on Agricultural Zoology" (p. 451), published in 1886, says 
of the gypsy moth : " It attacks not only fruit trees, but forest trees 
:also. It has been noticed that the gardens in the vicinity of elms and 
poplars have especially suffered.'* J. O. Westwood (London, 1840, p., 
461) writes: ^^ Hypogymna (^Ocnerid) dispar B.nd Psilma monacha are 
-occasionally exceedingly destructive in Germany to the forests, which 
they completely strip of their foliage." 

Mr. E. A. Samuels, in a paper read before the Massachusetts State 
Board of Agriculture, in 1865, speaks of the serious injury by this 
insect in Europe as follows : " During the year 1848 an enormous quan- 

* Spec. Bull. Hatch Exp. Station of the Mass. Agr. College, Nov., 1889, p. 4. 
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tity of the Bombyx (Ocneria) dispar, a well-known enemy of their gardens 
and forests, had devoured the foliage of the trees, which in some locali- 
ties were quite bare. In the autumn millions of their eggs were dis- 
covered, enveloped in a silky sort of covering, and attached to the 
trunks and branches. Many were removed ; but the hand of man was 
powerless to work off the infliction, and the owners of the trees resigned 
themselves to their loss."" ♦ The insects were finally checked by the 
birds, which ate their eggs. For the past few years this insect and 
another allied species ( Gastropacha monacha) have been very destruc- 
tive in some parts of Germany, — so much so, in fact, that the Prussian 
government has probably expended more money in its efforts to control 
them than the State of Massachusetts has expended here in the attempt 
to exterminate the gypsy moth. 

The Increased Destmctiveness of Introduced Insects, 

The following quotation, from the first annual report of the injurious 
and other insects of the State of New York, by J. A. Lintner, State 
entomologist, is given to show how much more destructive imported 
pests have become here than in their native countries : — 

** It is well known to entomologists that those of our insect pests 
which are of European origin have become far more injurious here 
than they were ever known to be in their native homes. This may be 
illustrated by a reference to a few of our injurious species. The wheat- 
midge, introduced to this country about the year 1820, and first observed 
in northern Vermont (Fitch, Sixth-Ninth Reports Insects, New York, 
1865, p. 8), has never throughout its entire European history, extending 
over nearly a century and a half, displayed an approach to the destruc- 
tiveness which it has shown since its advent here. 

"The ravages of the cabbage butterfly (Pieris rapoR^ Linn), brought 
to this country by the way of Quebec, about the year 1858, have greatly 
exceeded those committed by it in Europe. It has proved very destruc- 
tive to cabbages wherever it has appeared, and it seems destined to 
spread over all tlie United States, as it crossed the Missouri River in 1880 
and has entered Nebraska. (' Canadian Entomologist,' xiv, 1882, p. 40.) 

" The asparagus beetle (Crtoceris asparagt, Linn), which has at times 
destroyed entire plantations of asparagus upon our sea-board in the 
vicinity of New York, has been known for centuries in Europe, but 
has hardly been referred to by writers on economic entomology as an 
injurious insect. Although common in Russia, a writer in referring to 
it, in 1880, states that it is never known to be obnoxious there. 

• Agriculture of Mass., 1865, p. 116. 
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*' The carpet beetle (in Massachusetts commonly known as the bnffalo- 
,bug) (Anihrenus scrophularicRy Linn), first known in this country in the 
year 1872, has been recognized as a common species throughout a large 
part of Europe for more than a century. While in sereral portions of 
the United States its ravages on carpets have excited serious alarm in 
housekeepers, and have threatened to compel a resort to uncarpeted 
floors, no instance is known of its ever having been detected in feeding 
upon carpets in Europe, although stated to be injurious to furs, clothes, 
animal collections, and even leather and dried plants. More frequent 
reference is made by European writers of the occurrence of the beetle 
upon flowers than of the larva in houses. (Hagen, in * Canadian 
Entomologist,' x, 1878, p. 161.) 

" The increased ravages of our introduced insects result from the new 
conditions under which they are here placed. The relations that during 
the lapse of centuries have grown up between them and their food- 
plants, their insect parasites, the birds and other animals that preyed 
upon them, whereby a balance and an interdependence had become 
established, have all been broken up. When brought to our shores they 
find, perhaps, more abundant food, of a character more acceptable 
and attractive to them. But, mainly in their importation, their natural 
parasites and the enemies which had kept them in subjection have been 
left behind, and they are free to ply their destructive work and to * in- 
crease and multiply ' without hindrance or molestation, unless some of 
our native parasites shall at length acquire the habit of preying upon 
them, and other foes discover that they are * good for food.' " 

As an instance of the increased destructiveness of introduced insects, 
the case of the grape phylloxera {Phylloxera vastatrix) is well known. 
This insect is a native of America, and was carried to Europe in some 
way, where it was fir^t noted in France by Professor Planchon, in 1868. 
It has been long known in America as an insect which does considerable 
damage to the leaves of native grapes, but before its introduction in 
France it was never considered a serious pest in this country. Since 
1868, notwithstanding the most vigorous efforts to destroy it and prevent 
its spread, it has increased to such an extent and become so destructive 
as to almost annihilate the vineyards of southern France. Notwithstand- 
ing a reward equal in value to sixty thousand dollars, offered by the French 
government for the best means of destroying it, and an expenditure by the 
same government which was increased year by year, and which was in 
1882 two hundred thousand dollars, it continued to spread, and its rav- 
ages since have probably cost several hundred millions of dollars. Hun- 
dreds of thousands of acres of vineyards have been rooted up and burned. 
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It was only after the lapse of about twenty years that means which were 
found and put into general use subdued the ravages of the pest in the 
vineyards of France so that grapes could be cultivated with any rea- 
sonable certainty of profit, and the vinegrowers are still at a great 
expense fighting the phylloxera in France. In 1889, two hundred 
and forty thousand acres of vineyard underwent defensive treatment. 
In the mean time it had pushed its way rapidly in other countries ; 
it has now reached Algeria, Spain, Italy, Switzerland, Germany, 
Russia, Portugal, Australia, New Zealand, Brazil, Asia Minor and the 
Cape of Good Hope. Spain and Italy have already suffered very 
severely. In the former, small proprietors are forced to the necessity of 
abandoning the cultivation of their fields, and emigration from that 
<jountry to Brazil reached the number of eleven thousand persons 
from Malaga between April and August, 1889. (" Insect Life," vol. 3, 
p. 185 ; vol. 1, p. 383.) 

In 1889 there were in the north of Portugal ninety thousand acres 
of vineyards which had been killed by the phylloxera. This great 
damage has all been done by this little insect in the face of great efforts 
and expenditures by both governments and individuals to discover and 
use to advantage the most effective means of destroying it It is said, 
however, that it makes no progress in Russia and Germany^ otoing to the 
liberal^ toise and vigorous policy of these governments in meeting it and 
stamping it out. They have profited by the experience gained in France, 
and have spared no expense whenever it has appeared. 

Damage done by Insects to Crops in the United States, 

A glance at the history of such insect depredations as have been 
recorded in this country during the present century will impress all 
with the grave danger incurred in allowing this pest to propagate and 
spread. 

The following figures, given in round numbers, in regard to the 
■destructiveness of insects in this country to the crops, are taken from 
the reports of such eminent entomologists as Dr. A. S. Packard, Jr., 
of Brown University, formerly of the United States Entomological Com- 
mission, Dr. J. A. Lintner, State entomologist of New York, James 
Fletcher, government entomologist and botanist of the Dominion of 
Canada, from the reports of Dr. C. V. Riley, the entomologist of the 
United States Department of Agriculture, the United States Statistician, 
and other standard authorities. 

Most of these figures have been compiled by conservative men, and 
have been repeatedly verified. 
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Hessian Fly. 
{Cecidomyia destructor, Say.) 
1846. Destroyed almost the entire wheat crop of upper Georgia. 

(3d Rep. U. S. Ent. Com., p. 200.) 
1846. Loss in western New York, five hmidred thousand bushels. 

(3d Rep. U. S. Ent. Com., p. 200.) 
1885. Wayne and Ontario counties, New York, . . . $100,000 
(4th Ann. Rep. Injurious and Other Insects of 
New York State, by Dr. J. A. Lintner, p. 11.) 

Army Wortns, 

{Leucania unipuncta. Haw., and other species.) 

1861. Did damage in eastern Massachusetts exceeding . $500,000 

(Rep. A. S. Packard, Jr., in Agr. of Mass., 

1870, p. 353.) 

1887. Iowa, loss to grain in two counties, .... 180,000 

(Rep. Prof. H. Osbom to Ent. U. S. Dept. of 

Agr., 1887, p. 160.) 

1887. Iowa, total loss exceeded 500,000 

(Rep. Prof. Herbert Osbom to Ent. U. S. Dept. 
Agr., 1887, p. 160.) 

European Cabbage Butterfly, 

{Pieris raptSy Linn.) 

Annual loss of cabbages about Quebec, Can.,* . . . $250,000 

(Abbe Provancher.) 

1870. Loss near New York City, ov6r ♦ . . . . 500,000 

(American Agriculturist, 1870.) 

Wheai Midge. 
{Diplosis triticit Kirby.) 
1854. Loss in New York State alone, f . . . . $1,5,000,000 
(Estimates made by Sec. N. Y. State Agr. Soci- 
ety, given by Dr. Fitch, State Entomologist.) 
So destructive was this insect in the years following 
1854 in New York as to stop the raising of white 
wheat and reduce the value ot all wheat lands 
forty per cent. J 

1856. Loss in Canada, 2,500,000 

(A. S. Packard, Jr., Rep. on Rocky Mt. Locust, 
1877, p. 709.) 

1857. Loss in Canada, eight million bushels. 

(J. A. Lintner's 1st Rep. on Injurious and Other 
Insects in the State of New York, p. 7 ) 

• Rep. on Rocky Mt. Locust, Dr. A. S. Packard, U. S. Geo. Survey, 1877, p. 747. 
t Lintner's Ist Ann. Rep., p. 6. Albany, 1883. 
X Packard, Rocky Mt. Locust, p. 709. 
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CoUon Worm. 

{Aletia argillaceat Httbn.) 

1788. Destroyed two hundred tons of cotton in the Bahamas. 
(Dr. A. S. Packard, Jr., Rep. on Rocky Mt 
Locust, U. S. Geo. Survey, 1877, p. 776.) 
1793, 1800, 1804, 1826 and 1826, very destructive in this 
country, and has since been destructive some- 
where nearly every year. (Dr. A. S. Packard, 
Jr., Rep. on Rocky Mt Locust, U. S. Geo. 
Survey, 1877, p. 776.) Average loss in cot- 
ton States for fourteen years following the war, 
each year, ♦ ....... $16,000,000 

1873. Damage in cotton States, 25,000,000 

(4th Rep U. S. Ent. Com., p. 3.) 
Later average annual loss from $25,000,000 to . t^»<^^.000 



Chinch Bug. 
{BHsaus leucopterus. Say.) 

1860. Loss in Illinois, $4,000,000 

(Computed by B. D. Walsh, State Ent of 111.) 

1864. Loss in Illinois, . 78,000,000 

(1st Ann. Rep. of Injurious and Other Insects 
of N. y. State, by J. A. Lintner, Albany, 
1882, p. 7.) 
1864. Total loss in Mississippi valley, .... 100,000,000 
(Dr. Shimer's notes on chinch bug, as given 
by A. S. Packard in Rep. on Rocky Mt. 
Locust, 1877, p 697.) 
1871. Loss in Illinois to wheat, oats and barley, , . 10,000,000 

(Dr. LeBaron, 2d Rep. State Ent, 111.) 
1871. Loss in Indiana, Iowa, Nebraska, Missouri and Kan- 
sas, 30,000,000 

(Dr. LeBaron, 2d Rep. State Ent., 111.) 

1874. Loss in Missouri, 19,000,000 

(Prof. C. V. Riley, 7th Rep. Insects of Missouri, 
1875 p. 25.) 

1874. Loss in Western States, 60,000,000 

(Prof. C. V. Riley; Packard, Rocky Mt 
Locust, p. 698.) 

1887. Total loss in nine States, % 60,000,000 

(J. R. Dodge, Statistician U. S. Dept Agr.) 

• 4th Hep. U. S. Ent. Com., p. 3. 

t Rocky Mt Locost, Packard, p. 591. 

f Rep. of Bnt., U. S. Dept Agr., 1887, p. 56, 
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Grcisshoppers, (Rocky Mountain Locust,) 
{Caloptenu8 apretus, Uhler.) 
1874. Damage done to com and staple crops in Kansas, 

Nebraska, Iowa and Missouri, .... $66,000,000 
(First Rep. of U. S. Ent Com., 1877, p. 121.) 

1874. Total loss to the four States, 100,000,000 

(First Rep. of U S. Ent. Com., 1877, p. 121.) 

1874. Total loss in these and neighboring States by dam- 

ages, suspension of business, etc., . . . 200,000,000 
(" Insect Life," vol. 3, p. 397.) 
1874-1877. Damage in the United States, .... 200,000,000 
("Insect Life," vol. 2, p. 216.) 

1875. Twenty-six counties in Missouri, ♦ .... 15,000,000 

(Prof. C.V.Riley) 

Estimates, — Average Annual Damage bt Insects in the United 

States to Staple Crops. 
1868. B. D. Walsh in the American Entomologist, $200,000,000 to 

$300,000,000 
1877. Dr. A. S. Packard estimates that it exceeds . . 200,000,000 
1884. Variously estimated at from $300,000,000 to . . 400,000,000 
(Riley and others.) f 

1891. James Fletcher,! 380,000,000 

(Entomologist Dominion of Canada.) 

Most of the foregoing figures represent the damage done by insects 
which eat certain of our most important crops, or by those which 
accumulate in vast numbers, and by sweeping over a region devour 
nearly every green thing, and so are most conspicuous. Such insects 
attract a greater share of the public attention than many other species 
which are widely spread and possibly equally injurious, but which 
appear regularly in comparatively small numbers over a wide area, 
and whose depredations are local, annual and perennial. Among these 
may be reckoned such insects as the June beetle, the rose beetle, the 
codling moth, many cut worms, and forest insects, some of which are 
continually injurious over large areas, but whose ravages are not 
usually especially noticeable except in particular localities. 

In proof of this. Dr. Lintner says that the regular and periodical damage 
done by cut worms in this country, each year, would probably exceed that 
of the Rocky Mountain locust. 

It is quite probable, were all the various losses and expenses directly 
or indirectly connected with the problem of insect damages, and pro- 
tection therefrom, included in these estimates, that the sum total woul4 

• 8th Report on Missouri Insects, 1876, p. 90. 
t Rep. of U. S. Dept. of Agr., 1884, p. 324, 
t " Insect Life," yoI. 4, p. 13. 
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be considerably increased. The figures giv^ by Mr. Fletcher, $380,- 
000,000, represent one-tenth of the value of the entire yearly agricultural 
products of the United States. " This sum," he says, " is given up with- 
out a murmur and almost without a struggle by the people of the United 
States ; " and he has stated, in his report before the committee on agri- 
culture of the Canadian House of Commons, July 4, 1891, that insects 
destroy one-tenth of all of the crops of the Dominion ot Canada. These 
estimates are borne out by the estimates made from time to time of 
the damage done in towns and counties in different States. 

Why the Gh/psy Moth is More Destructive than our Native Insects. 

It was introduced without its native enemies. 

Its reproductive capacity is enormous. 

The eggs contained in egg clusters have been counted, and in some 
of them over fourteen himdred have been foimd. It is probable that the 
average number given in my last report (four hundred and sixty-eight) 
was not the full complement for one female, as some females deposit 
their eggs in more than one cluster. The average nimiber of eggs laid 
by each female is probably between six and seven hundred. 

The caterpillars are very voracious^ not even the army worm is more 
so, and the amount of food that one can consume is enormous. It has 
become acclim^xted in Massachusetts, and it is very hardy. Cold does not 
affect the eggs. 

It seems adapted by nature to almost any kind of plant food, so that, if 
it is exterminated from the orchard or garden or driven into the field or 
forest, it can multiply there, and again overwhelm the orchard. In this, 
it has the advantage of such other pests as feed on a few species of 
plants. 

As young are continually hatching from April until the middle of 
June, and are feeding throughout the late spring and the entire summer, 
the feeding season is unusually long. 

When not numerous it is not conspicuous, as when the caterpillar is 
well grown it feeds at night, hides during the day, and has no nest or 
web like that of the tent caterpillar; therefore it is likely to be over- 
looked, and the damage done by it attributed to some other insect, 
until it has become so numerous as to discourage efforts to destroy it 

The Increase and Destructiveness of the Gypsy Moth in this 

Country, 

" The fact that this insect has now been in this country for the last 
twenty years, and has not only held its own but has multiplied to such 
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Trees stripped by caterpillars of the gypsy moth, Arlington, Mass 
From a photograph talcen July 9, 1801. 
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View of the same trees, showing the result of the work dooe there in 

1891 and 1892 by tlie agents of the State Board of Agriculture, 

Prom a photograpli taken July 9, 1892. 
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an extent as to cause the entire destruction of the fruit crop and also 
to defoliate the shade trees in the infested region, is sufficient cause for 
alarm. The citizens of Medford are immediately interested, but the 
entire Commonwealth and country are threatened with one of the worst 
insect pests of all Europe." ♦ No one who has not witnessed the vast 
increase and the insatiable Yoracity of the caterpillars of this moth in 
this country can appreciate the dangerous character of the pest Where 
they are allowed to go on unchecked, they strip trees, shrubs, vines and 
vegetables of their foliage, and will even gnaw the stems and twigs. 
Their numbers and appearance at such times are well described by Mr, 
J. O. Goodwin, in the ** Medford Mercury " in 1890 : " After devastating 
my neighbor's trees, they marched in myriads for my premises, fairly 
covering the fences, houses, outbuildings, grass land, currant bushes 
and concrete driveways with their trooping battalions." Again he says : 
** The nmnber of worms cultivated on the three or four worthless trees 
on the premises adjacent to my own is astonishing ; numbers fail to 
convey an adequate idea. The earth seemed to be covered with them." 
From the experience with other introduced insects we are led to 
believe that the unchecked dissemination of this pest, if allowed to 
continue, will prove a great, growing and enormously expensive evil. 
As in the past, the efforts of small land owners would not be sufficient 
to protect their orchards, shade trees and gardens from the vast hordes 
that would breed unmolested in the woods. 

As the moth is distributed in a great measure by vehicles, it makes 
its appearance first where teams stop, and begins its work of destruction 
in the door-yard, orchard and garden. Thus the danger to the forest, 
in case the moth were allowed to propagate unchecked, would be com- 
paratively remote. As the apple tree is one of its particular favorites, 
there would be another dangerous pest added to those which now sap 
the life of this tree. K the trees were banded, the caterpillars would 
attack the currant, quince, rose, cabbage and other garden plants. No 
doubt the people would learn in time how to destroy them. In fact, the 
results of the investigations and experiments made under the direction 
of the committee would, if published in full, give information which 
would be most useful in dealing with this and some other pests ; but the 
expense would then, as now, fall on the people of the State ; it would 
at first fall heavily on a few, and would grow greater and more widely 
distributed year by year. 

The Colorado potato beetle (Doryphora lO'lineata^ Say), which has 
done many millions of dollars' worth of damage in this country, was at 

♦ Prof. C. H. Femald in Spec. Bull. Hatch Exp. Sta., Amherst, 1889. 
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first a serious pest in Massachusetts. Its ravages have been somewhat 
lessened at the present time, as the farmers have learned how to destroy 
it ; but Professor Femald, who has obtained the most accurate figures 
from farmers in all parts of the State in regard to the cost of the Paris 
green applied to the potato crops to hold this insect in check, estimates that 
the tax upon the farmers who use Paris green for this purpose is seventy- 
six thousand dollars annually in Massachusetts. 

In view of the well-known destructiveness of imported insects in this 
country, with such knowledge as we have of the habits and destructive- 
ness of this insect both here and abroad, with due consideration of the 
progress already made toward extermination, it would seem the part of 
wisdom and economy to continue the work with the most liberal appro- 
priations, until the gypsy moth is extinct in Massachusetts. 

Respectfully submitted, 

E. H. FORBUSH. 



Entomologist's Report. 

To the Members of the Oypsy Moth Committee. 

Gentlemen: — During the past year I have made frequent visits to 
the territory infested by the gypsy moth, and inspected the work of 
destroying the pest as carefully as possible. 

The critical studies that have been made on the habits of these Insects 
by the field director and his assistants, as well as by myself, have led to 
quite difierent methods for their destruction from those in general use 
with our native insects. Some of the methods that I at first recom- 
mended did not prove successful, because they were not adapted to the 
habits of this particular insect. I had at that time studied it only in 
confinement, and it was necessary to observe its actions on the trees, 
where it is entirely free, in order to learn its true habits and select such 
methods as prove most usefiil for its destruction. 

When I first visited the infested territory in Medford, in September, 
1889, there was a region of considerable extent where the branches and 
trunks of the trees were yellow with the clusters of eggs. This fall I 
spent three days with Mr. Forbush and four of his most experienced 
field hands searching for eggs, and we were able in all this time to find 
but two clusters, and no one who was not acquainted with the facts 
would have beeu ^-w^re that any uncommon insect occurred iu all that 
regiott. 
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While I have for some time had grave doubts of the possibility of 
complete extermination, I am now led to believe that such a thing is 
really possible, provided the work be continued for several years with 
sufficient appropriations to keep the entire territory under careful 
supervision. This is a case where only skilful, experienced and faithful 
men should be employed ; for, if the work should be slighted in any 
way, it would be greatly prolonged, and therefore all the more expen- 
sive to the Commonwealth. 

From a careful examination of the reports of those in charge of the 
sections, and also of the territory under their supervision, it seems quite 
probable that the insect has been exterminated in certain localities ; but 
it would be very unwise not to continue a careful inspection of these 
localities until there can be no possible doubt about the matter, and in 
time by this method the area to be kept under examination will be les- 
sened, and consequently the annual expense gradually reduced. 

A careful search was made last year for parasites on the gypsy moth, 
and the following species were found, some of which were determined 
by myself and the others by gentlemen who have made a special study 
of the groups of insects to which these belong. They were as follows : — 

Destroying the Eggs. 

Tromhidium bulbipes^ Pack., determined by Prof. Herbert Osbom. 
Nothrus, near ovivoruSj Pack., determined by Prof Herbert Osbom. 
Phlceoihrips^ sp P determined by Prof. Herbert Osbom. 
A minute Eymenopterous insect was bred from the eggs and acci- 
dentally lost before I had an opportunity to see it. 

Living within the Caterpillars and emerging after they transform 

to Pupae. 

Theronia melanocephala, Br. 

Meraporus, sp ? determined by Mr. L. O. Howard. 

Anisocyrta, sp P determined by Mr. E. T. Cresson. 

Exorista^ two species, determined by Dr. S. W. Williston. 

Phorocera^ four species, determined by Dr. S. W. Williston. 

The above are true parasites. 

Qaurax anchora, Loew, determined by Dr. S. W. Williston. 

Osten Sacken has observed the larvaB of this species in multitudes 
devouring the pupse inclosed in the cocoons of the Cecropia moth. 

Fhora scalaris, Loew, determined by Dr. S. W. Williston. 

Phora incisuraliSy Loew, var., determined by Dr. S. W. Williston. 

The last three species are regarded by Dr. Williston as accidental 
parasites, entering the pupae of the gypsy moths while the flies are in 
the larva state, and then feeding in and destroying the moths. 
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Sarcophaga, two species, determined by Dr. S. W. Williston. 

Schiner expresses very grave doubts whether the species of Sarco^ 
phaga ever feed on anything but dead animal matter, while Brauer 
states that their larvae are sometimes parasitic. 

Cyrtoneura stabulans. Fall., determined by Dr. S. W. Williston. 

According to Hartig and Bremi, the larva of this species is sometimes 
found in the larvsB of certain Bombycid moths. 

One of the true bugs, Podisus spinostcs, Dall., was often found destroy- 
ing the caterpillars of the gypsy moth, and predaceous beetles, ants, 
spiders, toads and poultry were also found at the same work, while no ■ 

less than twenty species of birds were observed feeding on the cater- | 

pillars. I 

i 

After consulting with Drs. Farlow and Thaxter on the subject, it was , 

deemed impracticable to attempt the use of vegetable parasites in | 

destroying the gypsy moth. ! 

Respectfully submitted, 

C. H. FERNALD. 
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